Acute effects of altered preload on systolic time intervals were examined in I7 patients; 7 subjects without acute myocardial infarction and normal haemodynamics (post aortic valve surgery-Class I), 6 patients with acute myocardial infarction and raised left ventricular filling pressure, and 4 patients with acute myocardial infarction and normal filling pressure. Alterations in preload were brought about by applications of venous cuffs on both thighs. Observations were also made on the systemic artery and pulmonary artery pressures, cardiac output, and heart rate before and after application of venous occlusive cuffs. In Class I postsurgical patients with normal haemodynamics, pre-ejection period (PEP) lengthened, left ventricular ejection time (LVET) shortened, and PEPIL VET ratio was increased after application of thigh cuffs. While (Garrard, Weissler, and Dodge, I970) . These parameters, however, do not separate patients with acute myocardial infarction from those admitted with obscure chest pain. Considerable overlap is also noted with normal subjects, so that the diagnostic use of these measurements is of relatively little value (Hodges et al., I972) . Their value in prognosis is also not uniformly accepted (Diamant and Killip, I970; Hodges et al., I972) . Diamant and Killip (I970) reported significant correlation of abnormal time intervals with the severity of illness in acute myocardial infarction and with in-hospital mortality; while Hodges et al. (I972) were unable to confirm this in their patients. This is not altogether surprising, since in addition to the initial insult, numerous influences such as catecholamine and other hormonal production, sympathetic tone, and drugs tend to alter myocardial performance in different ways (Seifen, Flacke, and 
Subjects and methods
Three groups of patients were studied. The first group (Group A) consisted of 7 male patients, aged 43 to 49 years, studied in the cardiac catheterization laboratory. These patients were studied I month to 2 years after replacement of the aortic valve with a Starr-Edwards prosthetic valve. None of the 7 had clinical evidence of valvular regurgitation or of heart failure. All were in functional class I and had a pulmonary artery diastolic pressure less than I5 numHg. The second and third groups consisted of I0 patients with acute myocardial infarction, ages 50 to 70 years, studied in the myocardial infarction research unit. Two were in pulmonary oedema and 4 had S3 gallops and pulmonary rales. These 6 patients (Group B) had a pulmonary artery diastolic pressure more than I5 mmHg. Four patients (Group C) were uncomplicated, and each had a pulmonary artery diastolic pressure I5 mmHg or less.
All three groups of patients had right heart catheterization with a catheter placed in the pulmonary artery.
In patients of group A a No. 7 Cournand catheter was used, while in the patients of groups B and C a No. 5 Swan-Ganz flow-directed catheter was employed. A No. i8 Longdwell polyethylene cannula was introduced in the brachial artery. An atrial pacing catheter was placed in the coronary sinus.
A Sanbom contact microphone was placed over the third left interspace to record heart sounds and a Cardiocontrol low frequency microphone was used for the carotid arterial pulse trace. The outputs were fed either into a Brush (Model 1I-4307-oo) heart sound preamplifier or a Hewlett-Packard (Model 350-I700) D/C preamplifier. The phonocardiogram, carotid arterial pulse wave, and electrocardiogram were recorded simultaneously with a paper speed of I00 mm/sec. Systemic arterial and pulmonary artery pressures were recorded on the direct writing Brush recorder through Statham pressure transducers (P23dB). Pulmonary wedge pressure was measured initially and was found to be almost identical to pulmonary artery diastolic pressure in each patient. The electrocardiogram, phonocardiogram, and carotid arterial pulse waves were simultaneously recorded with each cardiac output determination.
Cardiac output was determined in duplicate by indicator dilution technique with indocyanine green as the indicator. Systolic time intervals were measured at the following points in the protocol.
Group A (non-myocardial infarction-functional class I) i) After placement of catheters. 2) Five minutes after atrial pacing at a rate varying between 84 and I09 beats a minute. 3) Ten minutes after inflation of blood pressure cuffs on both thighs with pressure raised to the level of systemic arterial diastolic pressure but with heart rate held constant. 4) The cuffs were then deflated and measurements repeated.
Groups B and C (acute myocardial infarction) i) After placement of catheters, generally on the first day in hospital. All the patients were admitted within i8 hours of presumed occurrence of acute infarction. 2) Ten minutes after inflation of blood pressure cuffs on both thighs with pressure raised to the level of systemic arterial diastolic pressure. 3) The cuffs were then deflated and measurements repeated. After each cardiac determination, the following systolic time intervals from I0 consecutive cardiac cycles were computed and averaged. The QS2 interval, which estimates the total electromechanical systole, was measured from the onset of the Q wave to the aortic component of the second heart sound. The left ventricular ejection time (LVET) was measured from the onset of the rapid upstroke of the carotid arterial pulse to its dicrotic incisura. The pre-ejection period (PEP) was calculated by subtracting the LVET from the QS2 interval. Measurements were made to the nearest 5 msec. Since the heart rate was held constant in group A and the acute intervention did not result in a significant change in heart rate in groups B and C, the values for time intervals are uncorrected for heart rate. PEP/LVET was calculated to the second decimal place. Stroke work index was obtained according to the following formula: 
Results
The results obtained in three groups of patients are presented 'in Table i . Cuff inflation in group A patients resulted in a significant increase in PEP ,associated with a decrease in LVET. Thus, the PEP/LVET ratio increased significantly. There was a significant fall in pulmonary artery systolic and diastolic pressure, stroke index, and stroke work index, while systemic arterial pressures did not change appreciably.
The responses of systolic time intervals to cuff inflation in patients in group B were strikingly different. PEP decreased significantly and LVET remained unchanged, resulting in a decrease in PEP/LVET ratio. Though pulmonary artery pressure fell as in group A, stroke index and stroke work index were not significantly changed.
Group C patients did not manifest a change in either the systolic time intervals or the other haemodynamic parameters after cuff inflation.
As shown in Table 2 , changes in PEP, LVET, PEP/LVET ratio, and PAD pressure resulting from cuff inflation were significantly different (P < o-oi) between groups A and B. Difference between changes in stroke work index in these two groups was, however, of less significance (P < 0o05). Comparing group.bmj.com on June 26, 2017 -Published by http://heart.bmj.com/ Downloaded from groups A and C, a significant difference was observed only in PEP and PEP/LVET (P < o-oi).
When PAD was plotted against PEP (Fig. i) , and also against PEP/LVET ratio (Fig. 2) , there was a difference between patients in group A from those in group B. Whereas a fall in PAD was associated with increase in PEP and PEP/LVET ratio in group A patients, PEP and PEP/LVET decreased in group B. The standard intervention produced no change in any of the parameters in group C. When stroke work index and stroke index were plotted against PAD (Fig. 3) equations to allow for the effects of heart rate and studied the changes in these intervals after acute pharmacological interventions (Weissler et al., I96I) . Patients with heart failure had significantly shortened LVET and prolonged PEP (Weissler, Harris, and Schoenfeld, I968) . Their observations of inverse correlations between the PEP/LVET ratio and left ventricular ejection fraction obtained angiographically suggest that the ratio may be used reliably without correction for heart rate (Weissler et al., I969) . The systolic time intervals have been correlated with direct measurement of left ventricular performance (Metzger et al., 1970) . Widespread use of these intervals in valvular as well as in nonvalvular heart disease has been reported (Benchimol, Dimond, and 
